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The chelation abilities of 2-aminophenol and 3,4-dihydroxybenzoic acid with divalent metal ions (Cu2+,
Be2+, Zn2+, Ni2+, Co2+ and Mn2+) in binary and ternary systems at 37 ± 0.1 C and an ionic strength of
0.15 mol dm3 NaCl were systematically investigated by using the potentiometric titration method.
The chelating abilities of these complexes were obtained by processing the titration data using the
Hyperquad2008 program and the results are presented as stability constants. In a binary system, it
was shown that metal complexation involving 3,4-dihydroxybenzoic acid (ligand D) is more stable than
the one with 2-aminophenol (ligand A). The stability of the formed metal complexes, both in binary and
ternary systems, decreases in the following order: Cu2+ > Be2+ > Zn2+ > Ni2+ > Co2+ > Mn2+. The tendency of
these metals and ligands to form binary or ternary complexes was also evaluated and discussed by cal-
culating their DlogKM and logX values. In addition, the distribution of complex species in these systems
was graphically presented using the HySS2009 program. UV–Vis spectrophotometry was also performed
to qualitatively verify the protonation of these ligands and to conﬁrm the model of the complex formed.
 2014 Elsevier Ltd. All rights reserved.1. Introduction
The earth is rich in various metals which are distinguished by
their electronic distributions, that in turn affect their physiological
and pathological characteristics. Several metals, which are part of
dietary minerals, are found in every living organism and they take
part in the functionality of body systems; in particular as stabiliz-
ers of biological structures, components of control mechanism (in
nerves and muscles) and activators or components of redox sys-
tems [1,2]. In other words, somemetals are categorized as essential
elements, meaning the lack of them will affect the biological func-
tions of the human body. In contrast, their presence in excess levels
is toxic and may have adverse effects on human health.
Chelation therapy has been known as one of the medical treat-
ments that is able to reduce excess metal levels in the human body
and indirectly prevent carcinogenesis and cancer development.
This therapy has been applied historically and it commonly
employs certain chelating agents to reduce the body’s burdentowards metal toxicity [3–5]. However, commercial chelators still
bring some adverse effects and it sometimes leads to death
[1,6–9]. Several new potential chelators, including vitamin,
phenolic compounds and amino acids, are found to increase metal
mobilization, which means they could minimize the possibility of
the interaction of the metal ions with important bio-substances
[10–12]. Several studies have reported that combining a chelating
agent and an antioxidant may be beneﬁcial for metal poisoning
antidote therapy, by protecting the human body from reactive
oxygen species and oxidative stress [1,12,13].
In this study, two phenolic compounds (2-aminophenol and
3,4-dihydroxybenzoic acid) were investigated for their potential
as chelating agents. Both phenolics are known to possess different
binding sites that may play important roles in their chelating activ-
ity. 2-Aminophenol contains neighboring N and O donor atoms in
the aromatic ring, which allow the compound to form stable ﬁve-
membered-ring complexes with metal ions [14]. The compound
was also found to have antibacterial activity against gram-negative
Bacillus [15,16]. Its administration into animals also showed no
toxic effects and the compound was excreted in conjugation with
both sulfuric acid and glucuronic acid [17]. Another potential che-
lator, 3,4-dihydroxybenzoic acid, was reported to have chemopre-
vention activity against carcinogenesis [18–20]. This compound
